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Tell me more about herbicides!
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Right Material
Right Rate
Right Timing
Right Placement
Right Weather
……a lot to get right!

The Herbicide Rights



HRAC & WSSA [#]



Burndown? Pre-Emergence? Post-Emergence?
• Burndown is the control off existing weeds or cover 

crops. Adequate weed and cover crop burndown is very 
dependent on temperature and humidity at time of 
application.

• Pre-Emergence control means herbicide is applied and 
has formed a soil barrier prior to weed seed 
germination. Often applied with a burndown herbicide.

• Post-Emergence control means selectively spraying 
young actively growing weeds that are less than 6 
inches tall; 3 to 4 inches is best. Often applied alone 
for best results.





Labels and SDS at CDMS.net 



Herbicide Mode of Action & Classification
• Cell Membrane Disrupters

Bipyridiliums [22]
Paraquat: Gramoxone Inteon® 
Directed Spray, Restricted Use ‐ Danger
Post‐emergence with no soil 
activity or uptake 
Non‐selective
Contact herbicide: rapid foliar 
absorption with some translocation
Use with a non‐ionic surfactant (NIS)
New Label Restrictions!







Herbicide Mode of Action & Classification
• Aromatic Amino-Acid 5 Enolpyruvyl-Shikimate-3-

Phosphate Synthase (EPSP) Inhibitors
Organophosphorus [9]
Glyphosate: Roundup Weather Max® 7+ Roundup 
formulations or Touchdown ® or Credit® or Rattler® [9]

Shielded Spray Only! 
Post‐emergence with no soil activity or uptake. 
Non‐selective.
Contact systemic herbicide: foliar absorption with 
translocation.
Do not use with a surfactant – see label. 
Generic 4L glyphosate formulations are less likely to 
cause injury.
Avoid trunk, cane, fruit, branch & bud contact.



The jar on the left shows glyphosate 
dissolving in distilled water. The jar 
on the right shows glyphosate 
binding with minerals in hard water. 
Glyphosate bound to hard water 
minerals is ineffective as a herbicide. 
Chemical incompatibilities such as 
these are not always visible.

Adding ammonium sulfate (AMS) to the 
spray tank overcomes adverse effects of 
hard water. The ammonium cation 
preferentially attaches to the glyphosate 
molecule and thus prevents Ca, Mg, Fe, 
or Na from doing so. When ammonium is 
attached, the molecule binds readily to 
EPSP synthase and the herbicide 
functions normally.



Follow the Label.
• Key weeds are on the Label.
• Use Required Surfactant, AMS, MSO, COC, 

NIS etc… 
• Rainfast requirement for post-emergence 

herbicides. 
• Tank mix partners and fertilizers.  

Making  Herbicides Work?



Physical: When two or more 
pesticides are mixed and 
they form a precipitate or 
unsprayable mixture. 
To prevent this from 
occurring do a jar test.

Herbicide added 
to fertilizer first.

Herbicide added 
to water first.







Herbicide Mode of Action & Classification
• Glutamine Synthesis Inhibitor

Organophosphorus
Glufosinate: Rely® [10]

Lower dermal LD50 then oral LD50
Post‐emergence with no soil activity or 
uptake.
 Degrades rapidly in the soil, 7‐days by soil 
microbes.
Non‐selective contact herbicide: foliar 
absorption with limited translocation.
Use with Ammonium Sulfate, 
No additional surfactant.
Directed Spray ‐ Avoid trunk, cane, fruit, 
branch & bud contact. 













Herbicide Mode of Action & Classification
• Cell Membrane Disrupters

Nonaonic acid
Pelargonic Acid: AXXE® [27]
Directed spray (Organic Label)
Post‐emergence with no soil activity or uptake. 
Non‐selective. Apply to point of drip.
Contact herbicide: rapid foliar absorption, non‐systemic.
30‐120 gals/acre spray solution of  6%‐15% AXXE®.

10‐gallon spray mixtures:
6% Solution – 2.5 qts. AXXE® + water.
8% Solution – 3.25 qts. AXXE® + water.
10% Solution – 4.0 qts. AXXE® + water.
15% solution – 6.0 qts. AXXE® + water.



May 8, 2009



Herbicide Mode of Action & Classification
• Meristematic Root Inhibitors: Inhibition of Cell 

Division and Elongation of Roots
Dinitroanalines [3]
Pendimethalin: Pendimax® or Prowl® New H2O formulation

60 day PHI
Oryzalin: Surflan® A.S.
0 day PHI

Trifluralin: Treflan® or Trilin®
Pre‐emergence with 1‐3 months of soil activity 
Does not leach – forms a herbicide barrier in clay soils
Apply before rainfall or shallowly incorporate 
Controls grasses & small seeded broadleaves
Not translocated in plants





Herbicide Mode of Action & Classification
• Mobile Photosynthetic Inhibitors

Ureas
Diuron: Karmex® or Diuron® [7]
Orchards and Vineyards  

Pre and Post‐emergence with 4‐12 months of 
soil activity 
Controls broadleaves & grasses
Absorbed primarily through the roots 
translocated readily via the xylem
Some foliar uptake
3‐year established Vineyards & Orchards.
Dormant application in Fall or Spring. 



Herbicide Mode of Action & Classification
• Mobile Photosynthetic Inhibitors

Uracils
Terbacil: Sinbar® [5]
All Fruit – 70‐110 Day PHI

Pre and Post‐emergence with 4‐12 months of soil activity 
Controls broadleaves & grasses
Absorbed primarily through the roots translocated readily via 
the xylem
Some foliar uptake
Applied to Strawberries at renovation.
1‐year established fruit.
Dormant application in Fall or Spring. 



Herbicide Mode of Action & Classification
• Meristematic Shoot Inhibitors: Strong Inhibiter of 

Mitosis - Cell Division

Chloracetamides or Amides [15]
Napropamide: Devrinol®

Safe for all fruit!  
Pre‐emergence with 1‐3 months of soil activity. 
Very little leaching – forms a herbicide barrier in clay soils.
Apply before rainfall or shallowly incorporate.  
Controls primarily grasses & small seeded broadleaves.
Absorbed primarily by the roots and readily translocated 
via the xylem.
For Annual Strawberries apply over raised bed prior to 
laying plastic. 



















Herbicide Mode of Action & Classification
• Meristematic Shoot Inhibitors: Strong 

Inhibiter of Mitosis - Cell Division

Chloracetamides or Amides [15]
Pronamide: Kerb® 

Pre & Post‐emergence with 1‐3 months of soil activity 
Apply Fall Dormant.
Very little leaching – forms a herbicide barrier in 
clay soils
Apply before rainfall or shallowly incorporate  
Controls primarily grasses & small seeded 
broadleaves
Absorbed primarily by the roots and readily 
translocated via the xylem
1‐year Established Brambles and Blueberries
Apply post harvest to 1‐year old Vineyards & 
Orchards



Herbicide Mode of Action & Classification
• Mobile Photosynthetic Inhibitors

Triazines [5]
Metribuzine: Sencor ® (Peaches Only)

Simazine: Princep® 
3‐Year Old Vineyards & Established Orchards, Blueberries and Brambles
Pre and Post‐emergence with 2‐6 months of soil activity 
Apply when dormant ‐ Controls broadleaves & grasses
Absorbed primarily through the roots translocated readily via 
the xylem
Some foliar uptake
Avoid application on high pH soils above 6.8
Use low rate!





Herbicide Mode of Action & Classification

• Carotenoid Synthesis Inhibitors
Pyridazinone
Norflurazon: Solicam® [12]
2‐year established Vineyards and Orchards 
Blueberries and brambles.
Preemergence with 1‐ 6 months of soil 
activity 
Controls grasses, sedges and many 
broadleaves 
Absorbed primarily through the roots 
translocated readily via the xylem
Half low rate – Dormant or in fall post 
harvest 





Herbicide Mode of Action & Classification
• PPG or Protox Inhibitor

Diphenylethers [14]
Oxyflurofen: Goal® or Galigan®

or Fire Power®
Pre & Post‐emergence with 1 month of 
soil activity or uptake.
Controls broadleaves, assists in grass 
control preemergence.
Contact herbicide: Foliar with shoot & 
some root uptake from the soil – non 
mobile in plant.   
Use with a non‐ionic surfactant (NIS).
Dormant Orchard applications only.



Herbicide Mode of Action & Classification
• PPG or Protox Inhibitor

N-Phenylphthalimides [14]
Flumioxazin: Chataeu®
1‐year established & 60‐day PHI for Vineyards and Orchards.
Pre & Post‐emergence with 1 month of soil activity or uptake. 
Controls broadleaves, assists in grass control preemergence.
Contact herbicide: Foliar with shoot & some root uptake from 
the soil – non mobile in plant.   
Use with a non‐ionic surfactant (NIS).
Hooded sprayer unless dormant in Orchards. 
Strawberries and Blueberries dormant only and directed 
between rows with shielded sprayer. 



Herbicide Mode of Action & Classification
• PPG or Protox Inhibitor

Triazalone [14]
Carfentrazone‐ethyl : Aim® or Shark® 

Vineyard & Orchards 3‐day PHI
Strawberries and Brambles 3‐day PHI 

Pyraflufen‐ethyl : Venue® 
Vineyard & Orchards 0‐day PHI

Post‐emergence with no soil activity or 
uptake, rapid microbial breakdown. 
Selective broadleaf control
Contact herbicide: Rapid foliar absorption 
with leaf translocation (15‐minutes).
Use with a non‐ionic surfactant NIS or COC.
Apply directed with a hooded sprayer.





Herbicide Mode of Action & Classification
• PPG or Protox Inhibitor

Triazalone [14]
Saflufenacil : Treevix®

Apples & Pears only, 0‐day PHI
Sulfentrazone: Zeus XC® 

Small Fruit 3‐years established
Post‐emergence weed control with root 
activity and seasonal persistence. 
Burndown broadleaf control.
Contact herbicide: Rapid foliar 
absorption with leaf translocation (15‐
minutes).
Use with MSO, AMS or UAN.
Avoid contact with fruit & foliage  & 
follow label drift management guidelines.



Herbicide Mode of Action & Classification
• Amino-Acid Acetolactate Synthase 

(ALS) Inhibitors

Sulfonyl-Ureas (SU’s) [2]
Rimsulfuron: Matrix®

1‐year established vineyards & orchards 
14‐day PHI
 Pre and Post control of selected 

grasses & broadleaves
 4.0 ounces/acre ‐ 1 application per 

year
 2‐3 month activity crop rotation. 

restrictions.  
 Bioassay Required.



Herbicide Mode of Action & Classification
• Cellulose Biosynthesis 

Inhibitors
Triazolocarboxamides [29]
Indfaziflam: Alion®

3‐year established orchards     
14‐day PHI
 Preemergence control of 

selected grasses & broadleaves
 1.0 ounces/acre application   

3.0 ounces per year maximum.
 2‐year crop rotation restriction.
 Apply to bare soil surface not in 

proximity to water.
 Toxic to fish.
 Avoid green trunk, fruit, 

branch & root contact.



Herbicide Mode of Action & Classification
• Lipid Synthesis Inhibitor: 

Inhibits Acetyl-CoA Carboxylase 

Cyclohexandiones [1]
Sethoxydim: Poast®

All Fruit 14‐50 day PHI.
Post‐emergence with no soil activity or 
uptake 
Controls grasses only
Primarily leaf uptake – rapidly 
translocates to growing points   
Use with crop oil concentrate (COC) 





Herbicide Mode of Action & Classification
• Microtubule Assembly Inhibition

Chlorinated benzoic acids [3]
DCPA (chlorothal‐dimethyl): 
Dacthal®

Strawberries Only
Pre and Post Emergence.
Apply at to new and established 
strawberry plantings, Early Spring 
Dormant or Fall.
Do not apply from First Bloom to 
Harvest.





Herbicide Mode of Action & Classification

• Growth Regulators
Pyridines [4]
Clopyralid: Stinger®

Strawberries Only with 24c Label
Apply Post Harvest and Early Spring.
Do not mix with other herbicides.
Do not apply within 6‐hours of rainfall.
Controls: Thistles, nightshade, dock,  
groundsel, ragweed, jimsonweed, 
cockleburs, clovers, prickly lettuce, 
sorrel, vetch and others. 



Pasture Herbicides 
Post Emergence Broadleaf Control

• Growth Regulators: Abnormal Growth 
Response
Phenoxy Acetic Acids [4]
2,4‐D: 2,4‐D Amine®
Orchards and Strawberries

Post‐emergence with 1‐4 weeks of soil activity.
Strawberry Matted Row Bed Renovation – Apply 2,4‐D after 
fruiting, wait 7‐days then mow to crown. Then cultivate beds to 
12” width.
Foliar & root uptake translocates in the xylem & phloem. 
Controls broadleaves only.
Dormant Orchard applications.



Herbicide Mode of Action & Classification
• Cellulose Biosynthesis Inhibitor: Acts Primarily at 
Actively Dividing Meristems – Roots Tips & 
Growing Points
Benzonitrile [20]
Dichlobenil: Casoron®4G 

or Microencapsulated
Orchards, Vineyards Blueberries and Brambles 
Pre‐emergence with 2‐6 months of soil activity. 
Controls broadleaves & grasses equally.
Very little leaching – 4G has high vapor potential.
Absorbed primarily through the roots translocated 
readily via the xylem – rapid growth inhibition.
Apply before rainfall or shallowly incorporate.











Herbicide Mode of Action & Classification
• Amino-Acid Acetolactate Synthase 

(ALS) Inhibitors

Sulfonyl-Ureas (SU’s) [2]
Halsulfuron-Methyl: Sandea®

Brambles and Blueberries 
 Pre and Post control of selected 

grasses & broadleaves
 2.0 ounces/acre ‐ 1 application per 

year
 Controls nutsedge 3‐5 leaf stage.
 Do not apply directly to new canes. 
 Apply directed and shielded to both 

sides of row.











http://annearundel.umd.edu/files/
Plasticulture_Production.doc



Fumigant Product  Update



Thank You!
Any Questions?

Dave Myers
Extension Educator, Agriculture
myersrd@umd.edu



Tree Fruit Herbicides
Apples, Apricots, Cherries, Nectarines, 
Peaches, Pears and Plums
• Pre-Weed Emergence: Diuron (Karmax), 

Napropamide (Devrinol), Norflurazon (Solicam 
Apples and Pears), Oryzalin (Surflan), 
Oxyfluorfen (Goal), Pronamide (Kerb), 
Simazine (Princep), Terbacil (Sinbar), 
Pendimethalin (Prowl), Flumioxazin (Chateau 
directed)

• Post-Weed Emergence: Fluazifop (Fusilade), 
Sethoxydim (Poast), 2,4-D, Clopyralid (Stinger 
Peaches Plums Cherries),



Herbicides for Blueberries, 
Grapes and Brambles

• Pre-Weed Emergence: Napropamide (Devrinol), 
Norflurazon (Solicam  Blueberries and Brambles 
only), Oryzalin (Surflan), Pronamide (Kerb), Simazine 
(Princep), Terbacil (Sinbar Blueberries and Brambles 
Only), Dichlobenil (Casoron), Pendimethalin (Prowl 
Grapes and Brambles)

• Post-Weed Emergence: Fluazifop (Fusilade), 
Sethoxydim (Poast), Clethodim (Select), 2,4-D 
Clopyralid (Stinger Blueberry Only pre or post flower 
30-day PHI), Halsulfuron (Sandea row middle), 
Paraquat (Gramoxone row middle), Flumioxazin 
(Chateau row middle), Carfentrazon (Aim row 
middle), Sulfentrazone (Spartan or Zeus) 



Strawberry Herbicides
• Pre-Weed Emergence: DCPA (Dacthal), 

Napropamide (Devrinol), Terbacil (Sinbar), 
Pendimethalin (Prowl H2O with caution row 
middle & renovation), Simazine (Princep 
renovation) 

• Post-Weed Emergence: Fluazifop (Fusilade), 
Sethoxydim (Poast), Clethodim (Select), 2,4-D 
(renovation), Clopyralid (Stinger pre flower), 
Paraquat (Gramoxone row middle), Flumioxazin
(Chateau row middle), Carfentrazon (Aim row 
middle), Sulfentrazone (Spartan or Zeus 
renovation) 


